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r £Xf0il Si^S, ^Aiim^l^ OhB(Arcing) £!£AI £&(damage)e »XI»H2 a# BX[S\ S^(focusing)e £°J^£r 



CHI Zi£l£e i£= B3U ±XKField Emission Device) £ 3 XH5f as as S»2| S^^j 3|XHeO. S ^SOil CLfE 0^H(Arcing 

) CHI 21 B ££Kdamage)# axiSUl a»2| S ^(focusing)e £°J^fe CHI 3£I£M XHgB 231 a^ ^JKField Emission Device)^ 
^I0|e2f g^^g MO joj g^on o^ ei]f g^soj JUxfSMOil Piga^ S^MOll Dh0|3^^M^¥9 2XFM0I mirtm 4= Sfe 

ngAI cathodeOll i^£J{= damage^h 2iU, arcing a«0l sl^sf QH^AM anodeOll ei^^F Jl^o\0\ H^£|°4 FEDM ^^Cf. 

CHS£ 

£2 

SAIIA1 

£ 1S ^2H2i as ^P5S PH^^o^ UEftH &^£. 

£ 2^ S ^S0|| Ufa S3I a« ^XF2| 5HS*^o S ua y e^£, 

£ 3a^ £ 22] 331 aS r^XfS] ^SOIIAH 23 ^1 5h0il XII 21 ±M0\M SCHS] 1^512^ SOI^^ £S, 
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£ 3b£r £ 221 BPU gt'a £Xf2J ^5 Oil AH ^DilOIAI SCHOII g^Slfe ^Hl|0|Ai2| 3H^3 MOj^fer £3. 

£ 3c^ £ 22J a3il ^Xf£j ^SOilAi PI&OII ^IHI0IAi2} 830 2§£Jb 3^ CHI 3d|£2J SOj^^ Eg, 

£ 3di=r £ 22] 231 &m =?ZQ\\M a2 PI BOO 8£S 8SXII2I- ^QIIOlAi ^ 0il4H 3E|£Pf ££M SOl^fc: MAI£, 

£ 4a ^ £ 4bfe £ 3d2| B8T ^SOilAi SS*ll£f Oil^ 3£|£2j fcfflXiaPlia 4=^ &8I& 4=S &SOUAI UEltd £31, 

£ 5fe £ 3d£J BS ^OilAi CHI 3d|£2j- a^ BXfg aPI3£^ 2B6fe £33 ffllOl^eoj £2 UEfLHfer £3, 

£ 6£ £ 22| SP|| »a rfcXKHI/H ^!^£P^ SOFXIfe £2S AlgaiOltf « 8j»SM. »a a#SI fll^S UEHHte EB, 

£ 7£ £ 22| ^ Oil AH Oil*] 3BIE0P 2JPfEi^r aEfOil WB aH2J gfg UERHfe 32UH, 

£ 8a H £ 8bi= £ 22J a PI ^XKMIAI 011*1 »0|M &2| Z.^(d3-U»h )0| 2« 140um» 340gmSJ S^Oil CHI 4H 3B| 

£Oil 80V2J eiPhAI UEfUfe 2Xf^2J 3|*jS UEIUi^ £SBOID. 

<£S2J ^fi¥^Oil CH& ¥^2| 

1. bHSPie 2. gE> 

3.iB§ 3'. S 

4. 3HI0IM 4'. 3H^¥ 

5. S3 Pie 6. 

7. a»a 8. ^ihioiaj 

H.HHBPie 12. 

13. isi 13'. a 

14. P10IS 14'. n=?¥ 

15. 23 PIEh 16. »^ 
17. 89X1 18. ±HO|A| 

19. H+l □£!£ 19'. 3H^¥(£^) 

19a. §3H¥ 20. 3II1£]EII0|AI SCH 

21. Jj|2^E||0|Aj aCH 22. CHI 3£l£ 2^ Btt 

23. SBI mCH 24. £ag IHIOI^e 

»asi gAiiet 

sg 2] ^ ^ 

«^oi *?»fc pi* » n mo[s\ eeHPi^ 

B ^SS SPII SB ^XfOil ae 221, £MI»Pllfc O^H(Arcing) ^^A| (damage) M aif2| S ^(focusing)e 

01I4H 3£IEi a 311 »a ^XKField Emission Device) Si 3 JHSf »a SXf2J 531>g Oil afi 20ID. 

£ is e£H2j apii gfa ^^21 ^51 ;h^^°^ UEfyi & S£0 ia. £ai@ ^21- ^01, pi^2j a^i &m pi^^^^ e S§ sb ^| 
e(5)3i- dH3 Pied)e ^bism oi§ ahoj chi ^mioiAKsm m x\ mo\ Q&m z^s ^xiefe bH3 Pied) ^oii^ >^^^oih 

^2] §^(2)11 8^SH1 ( 3 ^i Oil 1B§(3)§ S^Sh Cfi D ?iOil e^(2)3f IHxFmh: ^^2J ^M^OIH 3ilO|^(4)MOI ^^EiOi 

m^(2) ^2| 13g(3)0ii^ S(3')B0| g^EjH 0| a(3')M0il 2]SH £#9 g^(2) ^Oilfe aXf «B OhOI (2')B0| 

sjoi Piioi^(4)eoii^ m(3')^oii ch^6^ 3h^¥(4')pi- ^^eich ^oi □Foia^g(2 , )°s¥Ei axfeoi gr^ yai 

4= 2i£^ EiOi^Cf. a2 PIB(5)2| Ui^ C1I83 ^Oll^ M^(2)2f Jn^offe g*82| ^^^ 0 |H S^(6)B0I ^^EIH, ^^(6) 

m &ou$= mmm(7)D[ £seich <zlo\m, ofoiB^i!(2 , )£^¥a ^asjoi ^^(6) aasfe axfeoi gsxii(7)oii ¥^a^ uiPiis 
a. 
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012* 1*01 a»S0l gj#£|fe sohoji ¥ D\B M0I2J UI¥»2.K>llfcr 0 r 3 ^aoi g^Sfe 2iU. 0|£HB OrB(arcing) »«S| m21£ 8*» 
31 ^§£IOi 21X1 8I2U, 3IB(panel) LH^Oil/d ^^£lfe O^^^(outgassing) eoil SJSrOj ^Z.^2S BB ^:?r 0IS2Kavalanche phen 
omena)£ISAi SJOiUfe ^2 (discharge) ^i&Oil 2J»0t &J\S= 5!°^ ^SSCh FEA'sM «l£8 r 0| StH BI^M (chamber testing) SE^ 
sealing)!! FED Eil^M(testing)A| Oil 1KVO|^2J ^^(anode) a&B B!^» OHOIIfe BSSOilAiSE O^BfarcingPr SJOIt+P. 0 r 3(Arcina)^ & 
OiB ^Oil FEA'sSI 521 B0l3(optical microscope) 9.^ BSrShe O r B(arcing)0il 2IB £&(damage)OI 3I0IM 3hS»£l(gate edge) 
^CHlAi SOifer8 ^ HO. 01 31I0IM :>tSXr£l(gate edge) ¥^01 fer^B^II £101 2PI CHS Oil H SSChigh electirc field)?!- S^rSI 
CH 01 ^ ^ Oil AH Or3(arcingpr SJCHUi= 512^ OhB(Arcing)^ gT^(anode)31- ^1 01 ^ (gate) a OB E+^r B6f8 

^11 01 e on qo^oI 8931 £|0H 311 01 M 6h»B (gate oxide) SI XI SB (resistive layer) Oil £&(damage)8 ^31 SO. OIHS 3r^££ 
SEJOI S^rBOII DSt CH^ aSr^l SJOiUQI S^S 1kV0|^2| £i:>FA|Oi|}=: O r 3(arcing) J\^£0\ CH^ ^SAI, BJI £ 

XKHIAI2I- «0I M^(cathode)3f 2J^0| ±ffl|OIAl£ BB90I 2ii=r B6B ^SOIIAIte BaeJOIlAi BS^S s»5ffe B*i£ FEDM 



iiraoi oi^bxi »t ^i^^ an 

s tas ae sxuse uHaomx* sbb 512s, Baa- ej^roii mm o r 3 ^asj m®m »xiv 4= axfee xnom^ 

ai44 neine xhss aai »e ±xf a* b as* sis ax>£i aissfePi 3 =301 ao. 



#?l2f H£ g^g^i °iah01 @ tta0 || 0>e 3^ D1I4H B£IES fflSB 331 §J8 £Xr£r. BBS Z*^8 ^B AiS CHSrEIJI bHxlS 

as a! ohs jib; #:>i uhs ?ib goii ^e*oiH m^m; hhs ^ie §j e^e ^oii tsacn ^^i e^oi 

^^i^jo^ ^^£1^1 6^ §11 §2§; ^^1 ^011 ^31 g^MHf B^Shfe a»2j ^^^OIH ^^£101 &3I mMOil CH 

Sorfe 3H?¥1 3t*= ^lOIMM; ^>0| m^Oil 2]8H b^#© ^Oil S^S OrOIB^il^; SB ^IB ^Oil ^9| m^M^ JRX[o[^ 
^MefOIH bH XI & g^^M; §J »= fi ^ of I £59 ?bl» a 311 ^XfOil 2^CH AH f 6f3| }|0lM£f Ah 01 21 

saoB 95ia ^3i nxfgeoii as«rfc s^eoii ^01 D^oiB^iiM^¥Ei axreoi m^m ^ sie^ dw=?^ 

?\ ^ 01144 BdlH;S ?til» 518 ^S2^ §hCr. 

H CHI 2J.CH A] , 6f3| ^ D1I4H BdlH^ ^^Hf USB ^S2S fi^ ^EH^ sifO egrsi ^HHOIAjOll XIXISCM. tf^l ^Cil0|AH°J fi 

^ CHI AH SI M#¥^l- ^Sfl^ §:H¥M CHI-H ZIB|E2J ^^| 3i|0|^ □l,^ ^Oll^ ^^^Ol BUS 5!0| b^^orCf 



SE&, ^ ^SOil SiOiAi, ^31 01I4H B£|£^ ^ai2i£|^ ^^£IB. &D\ ^IHIOIAife g^SIOI, ^3| SB 3I&2I 

XraiOife BUS S^2| ^SIIOlAi 3r§XF£P r Iff ^fe ^211 01 AH SCHi^l- ¥^£iB, tf3| SB 3IB2I 4JH2| Dl%J}Z\ g 

4^1 ^HIIOIAI mt\D\ M££\X\ ^hSXi-ELI CHI CHI4H B£IHS XI XI 6^ mt\ ^ 01 ^£1 mCHOll 201^ &D\ 22 0\BS\ § 

^oii ^9i oii^ BdiEOii m&m ei^rSPi a^ exf^i- 5101 br^^aFCf. 

SE2h, &0|2f ^^Sr^l ?i5 r 01 £ Oil ttf^ D114H B£|Hg xHg^ 2^1 ±J$2\ SSS, i§E[ ei^M ¥B Ai^ 

chssi^ii bHxis as 3ie a uhs ^ie; ^,01 uhs ^oii ^^afoin e^M; a^i hhs ^ib a e^e ^oii sssoi ^01 

M^OI !bc#£J^I sfe iff 3*^ iBi; ^^1 IBi ^011 ^1 e^MHf IHxfs^ ^^2| ^^£fO|H g^SJOH 

^^1 8 8 (Ml CHE6fe »fe ^ilOI^M: ^>^l SMOil 2|6H ^011 DrO|3SH8: «3| SB 51 B ^011 6T3| M^MUI 

IHX^F^ ^S2| ^^BIOIH fel2g dHxl& gf=8: ^^1 9^8 ^> h 0il £59 ^^^1; ^ &J\ ^OI^£f &D\ AF0I2I g^Oil 

Hf ^>OI e^M2J HxfSMOil CH^5fe g^MOII ^^l 0^|B^ilM^¥Ei 2XFM0I S2r& 4- 2I£^ Ste ^H^¥^r CHI 41 

B£IH;M ?tilB ±XSU Oil SiOiAi, (^f) #31 bHS ^Oil s^, IBS, ^1101^ » O^OIB^geg ^^5fe B^ll; 

(U) 401 as 3iB chi a sgx-iie ^^am, b ?ioii ^>oi dm bsi^s xii^a^ b :h^¥Moi ^^i g^^ea §ia£^ 

B[0\ B§A|3|^ BD\U SI (CH ^^1 PH a (U) B^l OilAi 3|2| dHS 5|B2f aS^IBS EH 31 §8^ SlrSrfe 518 ^ 

§2S BCf. 

B ttSOII aiOiAi, &D\ (U) e^OilAi ^51 0114H BdlHSJ ^ ^H^¥fe ^^1 ^ iljtl ^CH^^ Qig£l£^ ^^£J^ 5101 d^^iorB, 

01141 Bdl£^ yOl- Xll^oPI 5\o\0\, CHI BBIES 01 £1 &h^l; ^ ^,^1 34:^9 D1I4H ' 

B£|^g 01 CHI 41 B£l^ Sfl 33| SCj B ¥ JH2J 5IB AfOIOil 300-500*0 AFOISJ a^OllAi ^Srfe B^liM CH S 

5101 b^^orOj, ^51 01I4H B£|E^ s^Hf U^Eh g|§2£ fi^ HEH^ ^01 2^2] ^HilOIAiOil XI XI £1 ffl , &J\ ^nj|0| 

Ai£| fi^0i|Ai2| i§?^ ^^j£lfe §5H¥M 1^£1«, (U) B^IOIIAH ^,01 01141 B£|^2J &J\ 711 01 M CHSS &01I iB§§ 

S^8^ E+^IM CH S&mfer 5101 tjf^5|0|C|. 

SEB. B ttaoil 2AOHAI, tf^l (U) B^llfe, (U-1) *tQ S^2j fi^« ^SilOIAiM ^¥QIU^ «l^o^ Ai« B^|; (U-2) tf^l as PIB 
2J 3f§Xfdl0il 6T^| ^SHOIAiM B§5PI mmm Xj|1^lHIO|Ai aCH2J- XJI2^HIIO|Ai SCn ^ 01I41 B£|^ 01 CHI B£|^ 

011 aem es^w^i «b a^ bxfm ^i^- sopi as schm saarfe aih E+^ti; (u-3) ^^i 01141 bei^m ^,01 §ia r oi &d\ 

aS 5IB0II §&AI3|fe AiH B5I|;B S»©ha. ^^1 (U-2) Ai^ B 31 OilAi XIM^IHIOIAH mCH^ UHISSS §^a r ffl, &J\ Xil 2 r^dl 01 AH 
aCHi= bOH^ g^SrOI g B5H2I ^ffllOIAiM ^18 4 s 2i£^ 6r04 ^>0| XI1 1 ^ffllOl Ai SCH2] g AfOICHI ^GilOIAig 7)I¥B ^,0| ^ 
fillOIAiM 88 » 01 CHorOI 98^3112. (U-2) Ai« S31|0ilAi f fi^ sasi ^IHiOI/dCHlAi gf^ ^011 S6H2i^ XIXI^gH] 9018 d1, 
5r^Q|2i 4 h ¥^2J HOIM d2, ^7 1 S^OHI S6HS^^ XIII¥M£i ^0|g d3£f ^ [Dl, ^,0| M 1 ^ffl|0| A| gCH g ^| X||2-^BIO|A| SCHOilAi 
2J 301^ d2S l^arW, ^Ol gCH^ ^^l Oil 41 B£|H2| BXF £CI S^g ^B, d1+d20il 8H&6H= ^0|^ «^a r ffl. ^3| (U-3) Ai^ 
Eh^lfe, (U-3-1) ^1 as 3IBHI ^^MOll ^^1 ^HilOIAiMSJ ii^i ^^l 0il4S B£IH£j IHH¥01I ^ n§§ mi 01 

±^m £561^ Ai^ BSI; (U-3-2) ^71 2§§ ffllOl^e^j. 2011 D1I4H B£1H°] ^H : ?¥2f &J\ S^ii §1A|3|^ Ai« S3j|; ( 
U-3-3) «5| 0H4I BdlHM 01144 B£IE a^ &Xf2f a^l^^^ S^A|3PI fl« r O< £a^ HilOl^eg gj\ mL -\ &Ql\ Oil 4H 

B&IE2J ^rSXr£l2f a^ BXF ^S2J ^31 gCH ^SOil £55fb AIM B3||; (U-3-4) ^r^l £a£ IHIOI^e £S s 1 00-250 # C Oil Ai ^ 
0\ aS ^IB8 35A|^l Cf§, 300-450 TC OilAi g§§ ^AlSrfe Ai« B^ilig Str6rfe 51 0| dri^^U. 
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seb. mm §rs m*\m eas^i ^moj s g*aoii one em b^iem xhsb a 31 gjs ^xfsj ax* ^gg, ij§ib #3 
§ ¥2 ais ciisgai bHxis mm j\b a! bus ?ie; #3i hh^ uie ^oii ^e*oih a£g a^s m^m; 6^i uh£ j\b g^e &oii 
EEssoi &d\ e^oi g§B ^si^og ^^£j^i s§§ i^fe &31 §2§ #011 &01 s^sa inasfe &821 ^^oih & 
agaoi &31 sschi chss^ yi\omm\ &d\ seoii 2]6H Ees m=> &011 a«s ohoiB^ge; £>oi :?ie #011 

£M e^M^ gj»2| ^e£fO|H BHXIS gf^B; 6PI gf^B &0II £59 assi: §y ^>oi ?i|0|^2J> #3| gr^M AFOISJ 

011 s^mhj- «3i e^M2i nmseoii ais»fe s^eoii &31 ok)I3sbb£¥ei ats axfeoi mmm ^ 9xz.m mz= du?^d\ a 

g^ 01144 B£|E:M ?blB aai 8tS ^XF2J mi\ 59i£j "fSOII 9XO\M. P\) HJ\ JIOIM0II 70-120V2J BPH&H. gf 

-oii^ ikv oigsi aas ei^»fe &21; (u) a^i 01144 dsihob ei^st a&a -ioov~3oov^ sssk* #3i ofoia^gog^Ei »s 
sife axi- gjsi £133 eai; (a) #ji dim naiEoii ei^sj^r a§m ^mm^Ai m^s\ *»£em nx\t= z&m bs. 

OI£f SAIOil $\^m H&oW &D\ 01144 D£IE£f }|0|e gjg ^^( d 3-t meS h )S bHN^HAI. £A|£j^ S&(image)2J ^ SIE^ 

si2je! seie »fe eai;B s»»t 5*e ^§2s bo. 

5 »80ll SlCH/d r (Cf) B5II0IIA1, #31 DII4H BdlESI 2! 31- S^M OV^ 5f2, ^^1 0II4H 5||0|e ag ^^( d 3-t m6S h )§ 100 M 
m 5io^ ^Ol d^SJSm. 

0I» £Si » CHI CfM CHJ4H ZLdlEM xHg§^ S 311 ^Xf » H S»2| S^^J ^AllS^I 

£ 2^ & ^3011 O^E 01-3 ^Xie CHI XH8& ^H^f^l B^£OICf. EA|@ ti^2f ^01, & Oil D>E B3I & 

# ^l^^o^^ ?|^£| S 311 4:^2f DFS^XIS 23 3ie(15)3f bH3 3ie(11)e ?d|»I2 0\W AhOJOfj ^IBIOI /d(18)B 

dHXISKH °^§ 8 J L^g ^Jim^ ?50ll, mm 3IEK11) ^0||^ ^M^oiH g^(12)gl& 13 #(13) M^(12)5f ilxfo^ ^ 

m5}oih tfsi 3uoi^(i4)ee ^xf^ ^bioha, M^d2) aaad3)oiifc i(i3')ii aasn2 01 s(i3 a )aoi £ieH M^d2) # 

Oil^ 0FO|B^g(12')eM ^bloFCH, D\\0\ S(14)B0H fc S(13 a )BO0 CH86fe 3H?¥(14')S ?H|»W f S3 3IB(15)S| LH^ a»B ^ 

011^ 8=(12)B JnxFSfe ^S2| ^e^oiH ^d2g gT^(16)B0| S^SH, &^(16)g #0||fe g&X||(17)B =?ti\& ^feU. CfB, ^Hl 

01^2} o^^ AFOIOII □F0|B^l, , (12 l )o^ ¥EI ^#£JI= aXfMM XJIQishfe g^ DII4H 3£IH(19)B CH ?b|6fe §1 ^§2? 61-11. Q\Z\& g 
^ 01141 Bdl^M U9& «M«I H§£l£^ XI XI 5^ ^ffllOIAH bHx|0||£ ^§01 21 Df. 

0151 OFB ^Xlg CHI BdlHM Z±tz S3j| ^Xf^, E 2 » SE 4a Oil £AI9 bj-21- ^01, 2| .^.StR.G.Bj^SI 1 

(color) &^l^ 3H^?(open)S CH6IIOI EHEHarray pattern)^ 3fX|fe g^ Dil44(metal mesh) H&IHS 3U0I ^(gate)SI- ^r^(anode) AhOI CHI ^CH 
^o^MI, -100V-300V §E2J S^B ei^h^Oj ^CH BfSE 3IO|e ^S»a(gate edge)OII ^B|^ a^l ^(electric field) StOI ^0F» 0FB(arcin 
g)B aiB^ B » XI 5m f Om(arcing) ^ k ^A| O|^(ion)§0| e^(cathode)OI| (damage) B ^^laoil ^ 0||4H(metal mesh)OII 5S£|0| 
2J¥ SXI(ground)£ HHfXI^il O|-B(arcing)0ll 2|flJ (damage) ^ gT^(anode) 221 S^l- e^(cathode)0|| ei^Slfe a 

^l^j £&(damage)0! ^Xl^a. 

01^31- ^51 3m a^l ^Xf2j Xfl^i- q^jx ^c\. 

axi. £2011 SEAI9 bhS 1 - SOI, bH3 716(11) &0|| M=(12) S Field emitter arraysO 2*)B a^^Q. ^^0|| 2IS 1 (etched tip) m& ^S0| 
U ^£!^(Spind't)So^ DJOiaSHdZ'JB a^o!-01 FEAs(Fleld emitter arrays) H bHS 7|&(1 1) ^Oil saBO. 0)7|/d, OH^^'^ 0|E£ll^( 
Matrix adressing)0| FEAsOlE « SI 2 7 r XI ^ 2J0il£ AJB^teCJO. 

□■SOII, 0||4H BdlE(Mesh grid), ^IBIOI A| (spacer) S SS^II(phosphor)7f l^SICH aB 7I&M 8a»». 01^ □S3I- S^ a 
ABO. 

a«H, E 3aOI| EAIS SOI. aaa(Phophor) a DH^^I^(black matrix) M 3IB(Anode plate) (15) 6T0II a^M BH EH 

y (patterning)^ ^ a7iaS(Electrophoretic). ^B§1 (screen printing), (slurry) ^e^^ aSfll(phosphor)(1 7)B 

SEB. M^! OH^^tblack matrix)(OIEA|)E B^2| aflAIUQ. IIH§l(Anode pattern)OII^ BdlE(grid) a^(22)E S»£|0| 

HO. 

mm, E 3bCHI EAIS bh2f ^Hl 0|/H (Spacer) (1 8) B ^£j&bO. SirSII ^ M^j OHM^I^ g§OI ^th SB ^l5h(anode plate) 94 Oil ± 

E 3aCHI EAI& b^ aoi, 23 5IB(15)2| ^B»B|0|| ^fillOIAIS USSPI 9|» ^IUIOIAI gCH(spacer holder)(20. 21)B 8«SO. ^ 
iHIOIAI SCH (Spacer holder)(20. 21) CHI ^ ±Wi\0\ M (spacer) B 4= gee aaAIHQ. ^OlIOI/H MCH (Spacer holder)(20, 21)^ Hit 
21 ^2.1^ a^»Dt ^ fc 700um^ BCK XJ1 1 ^IHI 01 Ai aCH(20)^ ^xilio^ f^SfOI, XH2^IHI0|A| aDi(21)^ b^H^ 1^£|CH fi}3H 

6 ^JUIOIAIS 33IS ^ &EH| SO. Ol S AhOI CHI S^¥0I ^(alumina) XH^ei ^BIOI Al (spacer )fi ±WO\ Ai(spacer)S ^^^1(17 
) CHI CUmd 3!(align)A|£JCh ^BOI /H(18)^ E 3b0il EAI@ U\S} SOI 5^2^ 8&@th ^t, ±m0\ Al(18)fe ^0|| S5H2I^ XIX! 
¥^(d1), ^^Q|o| *^M(d2). g^(cathode)Oil SdHSi^ X|XIV^(d3)E^ U¥ICHX^ &□. 2f2*S| >1B|g E 3011 EA|@ b^ ao| f d1,d2,d 
3am »B. Ol m g^(cathode)^ Soil § X|XI¥^2J X ai d32^0| CfMSJ CHl-H BdlE a^ ^SOIIAI ^SSI^OI gQ^Cf. 

Aim. £ 3aOII EAIS Hf» SOI, Oil 44 BdlE(Mesh grid)(19)£f BdlE a^(22)M BOPI ?IB ^CH(23) % HI1.2 IHIOIAI eCH(hol 
der)(20. 21)B a&BO. Bill ECH 2i0| 0||4H BdlE(mesh grid)(19)2f BBIE a^(22)e b r ^ ^SlOB ^5II0|A12J fflB ^01 

e!SrO|(E 5»2E), 01144 BEIE^F flOIJaOf BO. 01 B HI6PI ^CH (holder)(20, 21.23)B OBI* SOI 8«BO. 

HS, 8^011 ?JLO\Mtz WM BEIE a^(22) SO s^jo^ nn ^ 0 |fe CHI 3^1 E (mesh grid)^f ^IHIOIAI ^011 m£M ttH 

55OI d1+d20ll 8H&©^ ^OIM 8^BO. OSOII, XH^^^ si (soda lime) E (Glass) XHie AfSBO. OSOII, XIM ,2^mi0| 

A| eCH(20, 21)011 Ai S2J ^0|fe d2^ 5fO| ^fi||0|A|£| D[^JJtEJiD\ SOII ^ »M 7)1^ 4= 2AE^ 6m, aCH(20, 21, 23) m 22 3IB(15)0II B 
^ IDIOIIizr e^2| ffl|0|^e( paste )g AfgmOl gojch 
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'UIH. £ 3c0il £A|£j uj» S£ 0il*H Dai£(Metal Mesh grid)« Oea SS ^21 CHI 3aj£2J XH§i£ >:Eil2]ai^ a(st 

ainless steeOB Ai^(Suss) SEbr fiibKlnva) A r gBQ. BbKlnva) CRT XII £AI AH£¥ Or^H(shadow mask)^ ^Olfe XHHSW, § 

as3ii4o* m& /h±(Suss)oii bishoi 2*1 sra. 01^ qmsi ±g sbaioii mm^m eoi^ai ^si sa^om. cGeiAi, inva^^ 

Oi£3g FEDXil^AIOil A r §BCK ±*} FED JII A| Oil g#2| suss2*£ ^fkSfa. 

SB, Qil*i H£IE£J 3H^P^ DBSS £ 4011 £A|© b r 2* SOI, 1 £M(dot) 33IS S 311^(1 9')fc Oi6IIO|(array)^ 8BBCK 8H4SI }H^¥ ^ 
CM £e( mes h dot)(19')0il amsj S3 X|| 4«4Kcolor)(17)0| CHgQCf. £ 3c0il £AI@ d r 2* SOI. £ffll 0 1 Ai (spacer) :>r £JXilS M^(cathod 
e) 91 X|Xlor*r ¥^2J AFOI ^(size)CHI 8HSSr£= g:>H¥(19a)S SgBC*. CHI 3ai£(19)2J ^ 50-1 OOpm^ BO. 

nam. HISE^Ai, 2£A12| £ 3 Oil AH &WO\U 3** CHI-H 3ai£(Metal mesh grid) UiOilfe SrWM^OI «0*21S U^gOl £11), 01 M 

AFgo^l EIB Qm ±g 33 SOil 3^ CHI-H 3&IHSI ^MHOI SOia- 4* 21 CK 0>S}Ai. 2^£(pre-firing) i§§ >l£!Cr. ^, Oil 

41 nai£g 011 41 nai£ 2*11 331 sci s*a e »a 2jh A r oiou xi^&h 300-500 ic A r oi£j ££0iiAi a so. Q\mn\ »a. s 
^ dim nai£ m yo^^ bss^oi Aharxun i§ *oiie g&(fiat)B m&m &x\m 4* sick 

a§2£, Al e*f (deposition) M ^AISr^GI, ±g i§ g0{| =^ CHI 3aiE^ ttSr£i:>l OBSOIO. 01l<fl 3ai£0il tts^r ^CHUfe 3 
¥ 2^1 £££ % 52 ^£01 dr3 :>r^£]0| &o£^. oh^ ^£di£ Al CHI Ziai£2J °feo|| 3g(coating)BO. 01 

4>£ ao. 

O^KH. £ 3d0il £A|Q b r » BOI. 01141 3ai£(Mesh grid)S »^(anode)a 313 r 01 SB 3IB0II BWAIBQ. BS. DII4H nai£(Mesh grid) 
21 S^OH CHB § ■ (alignment to anode)M 8teQI, aCH(20, 21, 23) §^ g§§ 29 5IB2I g>^(16)0il ^ OIM HaiH(metal mesh 
grid)(19)S 35I9I ^ H§§ nUO|^e(p aste )S £SBCh. fiHOI^^fe s^l ^EHOil^ SSE^F 0| HH, CHI HaiHS gf^dl §i(a 

lignmenOAIBa. SHtAllanmenOS Al^i S^OI £ 4a §J £ 4bOj| £A|£JOi SiCf. gf^^ EHI4i Ziai£2J §^0I gyfl Oil -M 3ai£^ B 
& 3IB0II Hil Ol^^ CHI 2I6H H§£J9, £ 5CHI £A|@ b|-2f SOI, CHI 3ai£ 2^(22)Uf 3a|£(mesh grid)(19)B £i^|2|o^ ^^A|3|^| 
m&0\ £2^ KilO|^^(Conduting paste)(24)M ESBQ. OMOW, SB 5IB2I >1 ^(drying) ^ ±& nil 01 ^^(firing Paste)M ^^6^1 ^161- 

£S^ mioi^e £s^ 1 oo~250 1: oil At as ^iee sjsai^i rjg, 300-450 roii/d gst aiaibd. 
asoii, o^oibsbcbe oii □ 1 ei oiaioDsoi m& ^istiDa chi-h 3al£^^ as ^iBdsm b»»« s^rsi sa2s m^ia 

»« FEDM ^^Cf. 

0I2J- a o^2g ^Oltl FED^ »fi BXh2| £^ 61 (Focusing)^ SiBCf. ^. S3II 4:^31- &^£IS ^^£(Color purity) a ^£(bri 
ghtness)M 2§6^PI, SiBCf. 

BlXi, S^SJ ^ilOlM S §f^OII 21^o\^d\, ^ilOI^Oilfe 70-120V2J ei^FSUl, g^^Olfe CH^ 1KV OI&SJ ei^^^Q. 

UBOII, 0II4H 3ai£(MeshGrid)2| m&g -100V~300V^ S9»0| 51^21 DhOia^il(microtip)o^¥Ei gfSB B» Bi S^(beam Focusin 
g) ^^Cf.AIMBilOl^ ^^^b £ 6CHI £AIS bf£|- ^01 ^ -30 — 40V2J 01141 3ai£ B&QWM CH¥^2j SXfMOl © 8 (deflect) El Oi . 

FEA's SIMOh S°CH, 0II4H Hai£2j ^ £^ nH^(dot pattern )SJ >|2J §eg> h e XI SXrM B0| ^^^1 (phosphor)M ^1- 

^8^1 £|0i, ^|^£(color purity)^f SO^XI^I SCI-. MM ^iJOll 2IB B^ -10V-10V S£2J CHI^H 3£l£ 2^ Oil AH 5j^2j 

£(color purity)M ^14= SISiCk 

DMOil. 2^AI£t ^01 Dil-M ZiaiEOil 2i^h£J ^^§[01 ^S, 5|2|2I ^^£(color purity)S ^rXI^ 4 s ai^U, 01 2f § 

Al Oil fi£(brightness)S H^S^OIOJ BO. 01 Sf SOI 9I£B 33IB ^§ £ 7011 UEIbh MSk &0I. 3ai£ 2^ V flrj d (grid voltage)0|| 

CLFE Sf^ 2^ l a (anode current)* tffflfiS. 3EI= 2^ V orid (grid voltage)Oil UfaFAl gf^ i a (anode current)2| StOI ^Sl, v g ^ 4 s 
HQ. »AI» SOI ^^£(color purity)M e 5 1 6 r 01 . V orid M ^2J OV^ SJ^rSr^l 90, la &0I STOtSAI 2kV2| USSKHIAIE BSrfe *!£§ 
^^1 CH^O. Hre}Ai, ^i^£(color purity) » #l£(brightness)M ^AlOil ^^1 9|»0I HaiE|CHX40^ B ^hS SSSB B»(factor)PI- 0H4H 3 
a|£(Metal mesh grid)2f FEAs(Field emitter arrays)2| ^||0|^2|2] ^SIBQI. d3(£ 3b S5)-Uesh (£ 5B3£)^ eS6 r Cr. Ol^lAi, tm eS h 
^ DII4H Hai£2J ¥7HI0|Q. £ 8 a Oii UEIU Sl^OI, d3-t mesh 2J & = CHI4H HaiE^ ^IIOIM Z^S] >iai^F ™m^m 221 £r# ^Xf 
2J S»gJ ?j|^(e-beam trajectory)0| f§§ & 4- HQ. P. £ 8bCHI UEfbr b r 2r SOI 01 >iap r 340pm §£012, FEA's2| OrOIB^HOilAI 
^^i^lfo^^Ei 30 o §£2J 2J£S a^Elfe Qi¥^2j 2XfM2J H\™ (trajectory) g oH& Oil^ Ziai£S et^ ^S^|g ^r^SrXI 
, Ol^Srb S 3 %\ (phosphor) 9 ?\^t\D\\ SO. CCFaf/d, FED^ HA|£|^ S^(image)2| ^^£(color purityph Xia r ^Cr. 

a>a^A^, ^^£(cotor purity)2f ^£(brightness)S §A|OII H3IB nai£ BB Si d3-t meS h StB OV ¥2 £! 100gm §£^^ sl^OICf. 

£B, miW mm ±Ut X-H^AIOH^ ^lOI^SJ- CHI -H nai£ Z^Sj ¥^(leakage)0| ^^IXI ^£^ ofe 51 01 §2ofa. Dim (metal m 
esh)2f ^101^ Oil 2J^h£Jfe S^OI CfS£^, 01 ^OrSOil CCfafAi CHI Ziai£2J SH^Oil 2|B ¥^ ^UPr B^IB 4 s 9JLQ. 

01 B ^rXia^l fl»01 J9|Sr SSOilAi CHI 3ai£2| gf^M §^6 r 01 0II4H Ziai£M S3 PIBOII BB»3I BOil OH^ Hai£0j|A1 ^ilOl^ so^ 
SSfe Pi^Oil Si0 2 ^eiOIU. Sa|OlO|£(polyimide) ^2J ^Pi^iee ArgSfOI CHI4H 3ai£2J 2 2 Oil 3g(coating)^£^AM, 3 
We ^XII^ 4= HCr. 01 g§ ArgAIOHifr CHI Hai££f ^01^ Zh£j O o^ § ^ o^q 0 , 3 ~ rj?^ SiXf^F Oil 41 

ziai£M mm ^r^isa. cc^Ai, s^i e^ui^ 4- 50 eich c-m mumn so. 



01^ AI8fi d^2f SOI, S CHI OB Or B (Arcing) Oil 21 & ^^(damage)M ^XlSrH 2X r 2J S ^(focusing)M £2f^^ CHI Ziai£M 
XHSB S3II 4: XK Field Emission Device)^ 21 01 M 21 ArO|2J SZ^Oil ^11 g^MSJ m^S^Oil CHgSr^ S^MOil QrOI 3^. 

^^s^Ei %m<B mx\mo\ §m 4= si£^ jh 1 ?^ chm nai£B ^bism, seb oi oii^ nainsi z\x\m o.m m 

Qi2i sjch ^HilOIAiS i§6h01 BXIB2SMI, ArcingAI cathodeOil ^^E|^ damage^r StU, arcing »«0I m±m EjESAM anodeOil I22B 
2J Jl^mW H^iE|2J FEDS 2g 4- SiCf. 0il4H 3ai£0il 2i^r5f^ 2211 ^r^&E^Mi, BXr beam focusingOl 

1, JsOPI- B spacerM iiGiaE display color purity^^ mo\£\Q. 

(57) gq?2J S?i 
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Bias ¥2 a]^ a»a^i bH*i@ 3i© a oh^ 3i©; 
#3i bHS 3i© #oii ±M£*oi5 S2£ g#s e^e; 

#3| bHS 31© 91 B^B #011 £5£|CH #31 B^0\ B198 icB9 Jl 8fe 111 i*2#; 

#31 #oii #31 e^Miu- ^^eioiH #£^ g#£joi #31 mmo\\ cii§sfe jh^m ^ioi^m; 

#31 §B0il 2J6H £#£! #011 SSS OfOIB^iiB; 

#31 S3 3|© #011 #3| M^MHI j2»8^ »82| ±M£tOIH 4125 bHxl^ gJ^B; ^ 
#31 g*=B #011 £59 B9»;fl =?blS S3II »B £»0|| SiCH/H. 

3101^2* gf=g MOj oj g^o,j o^^s^ a^^i g^=oj mxfseoii cHswfe s^moii #31 ombsiibs^ei mi} 
sot m^m 4= »t :>n^¥3i- Dim h£ie;m ?bi& »t aai 

a?» 2. 
hi 1 soil aiouH, 

#31 01I4J e^Hf USB ^S2£ fit* HEHS g#9 ^CH 2g*°l £fl|O|A|0|| XI XI £1 D1 . #31 ±mQ\M°\ fi^0ilAi£J B#¥3|- 

#ej£ife sjd^b ^§2s aai »e 

a?» 3. 

J11B SE = SI2B0I S101A1, 

#31 CHI #31 3iJ0l^ CH»H #011^ l^QfOI 3g9 51 ^S££ §fe S3II gtfi £Xh 

a?s 4. 

an s sEt ai2»«i &oiai, 

#31 3£? CHI 3£|££r ^Ei|oi£|^ ^9.^ tj#S ^§2S 6fe S3|| £XK 
5. 

H2B0I 9XO\M. 

#3i ^mioiAife ^ai^ «#s ^§2^ a 311 ^xk 
a?s 6. 

ai2»0|| 2iOi/H. 

#3| S3 3ieS| g?3* 3^X^|0H^r #3| B^CH 2gJ2| ^ Ell 01 AH 3^#Xf£|3^ 2|2»- BtfSte Iff £>hr ±WH0\M SCH;3|- ¥^£IH, #3| S3 
3|©£| 4PH2i 3^Xf£l e #31 ^IHIOlAi mC-\J[ g#S|XI 8fe IttSXFdlOflfcr #3| = 2* CHI ^ D£|£E1§ XI XI 5^ ^£1 ^CH % 01 ^£| MCH01I 
30IE #31 23 3|©2| S^Oil #31 ^ Oil Zl£IEOil Sgm 213h6PI BXf3^ 51 M ^S2S Sfe 2311 %m ±J}. 

a?» 7. 

i§a e.^e ¥2 Ai^ □tra3fi bHxis 22 3ie si hh^ 31&; #31 m& 31© #011 ^^eioin #^^ e^e; #31 uh^ 31© §j 

M^M #Oil £53 CH #31 M^OI ^sj^£^ big£J3il 5^ iff #31 I2§ #011 #3| g^MIil H^Sfe ^ 

^£foiH #o^ g#£ioi #^j mmou u\mt>t^ j\\=?^m ^ioi^m; #3i mrnow sjsh £#^i #oii □^ib^hm; #3i m& 

31© #011 #3| M^MHf %%*2\ ± = E.tO\R S2S dHxie gT^M; #31 #011 £59 8BSI: ^ #31 3||0|^2f #31 gf^B 

Ahoi °j set oil #3i g^^M^ #3i e^esj 5)^§boii Piga^ s^moii #31 c»oia^g^¥Ei sxfmoi m^m 4* ai£^ 

^^^31- D||4H Zl£l£;g ^UlS S3|| %m &&0\\ 9X0\M, 

(3h) #31 bH3 31© #0|| #3| m^, M&m, ^I0|^ §J D^OIB^HMM §#5fe ©311; 

(14) #31 S3 31© #0|| gf^M S UiJ-XllS i^O, Zl ?|0il #31 CHI^H 3£|£M ai^ShOl 3 DW^^mOl #3| a^B3f §^£J£^ 5|- 
01 H3AI3|£r ©311; gi 

(Q) #3| (30 S (U) ©31I01IA] 2|2| ^#9 bH3 3|©^ S33|©B BBAI3I HH3ISm^ ©3j|;M 
SSSfe 31B ^#£^ Shfe S3U 4:XF2| ^g. 

a?» 8. 

M7S0II 9iO\M, 

#31 (U) ©^IIOilAI #3| 01141 3£|£2J 2| ^H^¥^ #3| ^ ^^^1 ^#H|- ^CH^^ CHS£J£^ U#9 SB ^S£^ 6^ ©311 ±^2J 

ais} arei.(oii« 3a=(i9)a ^ 50-iooum^ bp.) 
a?a 9. 

ai7S(HI SlOlAi, 
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#31 (U) B3iiQiiAi, #5i chi tH naiEfe yof hi:hspi ?isfOj. 

• #}| 01141 ZI&IEM 01 ai £go^ 2^# B3II; §*! 

#31 01141 DdlES 01 3^5 OH SHI H3| SQS^ 3H2| D\B MO\0\\ 300-5001C AhOISI ^EOilAi ± 

CH 588tfe f§2£ Sfe 2311 a# £Xf2] Hl*t ygj. 

a?a 10. 

HI980II HOI/H. 

#3| 2±# B3II0II 2£AH #3| 01I4I 3BIE2J £JB 2 HI Oil AIM g^TSfe BJhB CH SBStte ^S2§ 8tb 2311 a# £Xf2| HR 

as. 

a?a n. 

HI 78 Oil SiOiAi. 

#31 3^ CHI 3£IEfe M^Uf UBS 882S £1! 8EH^ g#S 9*CH E2J2I ^BOI/dOl XI XI 3 CM , #31 ±HIO|A|S| fitjO||Ai2J If^^f 
&S£lfe 13fi¥M 3*EH| ofe 2^11 a^ £Xf2| HI*,* as. 

g^P8 12. 
HI780II aioiAi, 

#21 (U) BMOIIAI #31 3*5 01141 3£|E2j #3| 3«0|M CH8B #011 12§§ 8S»te B3IIM CH S&ofb fS2§ 8}fe 2311 88 £ 

»si hi 3- as. 
a^a 13. 

HI78M ^CHAi, #3| (U) BHfe. 

(u-D #3i ^ □ sssi ^niioiAiM a^aius Hisrwte ah« B3ii; 

(U-2) #3| 2B 3IB2J 8« ^S»£|0|| #3| ^IHIOIAHS H§Sh3| «B ill 3ffe HMr^IHIOlAi SCH2f HI2^ttllO|Al SCH Si #31 Oil H 
£|E2f 01 01141 ZLEJEOil 2&M B3hm3| flS 2^ BXt» ^ SOPI «B HCH11 8£S>fe AH" B3j|; 

(U-3) #31 01141 3EIEM #31 g^MHf #31 2B 3I&0II S8A|9|fe AH S B31l;g 

S&Sffe 2!M ^SES »fe 2311 a# 4:XF°I Tdl ^ »B. 

a?a 14. 

H1 138 Oil ?XO\M, 

#3| (U-2) AH ^ B31I01IA1 #3| ^EIlOIAl SCH ^£|S 8«Sh£|.(¥Mte 2f 700Mm^ «!rC|) #31 XII Infill 01 Al SCH^r 1JXII8ES g^afOl, # 
31 HI 2^1*11 01 Ai SCH^ W3HS agStOI &3H 9 ^ 211 01 AH M Dim 4= 3KH #31 HM^DHOIAI SCH2J g MOIOil #31 ^211 01 AH II 

ji¥h #3i ^niioiAis a an oil en mot aaAi^ ^§2^ 23ii ^xF2i hi^ as. 
a^a 15. 

H1 148011 2A0iA1, #3| (U-2) Ai« B3H01IA], 

#31 fi§ S^2] ^ffllOl AH Oil AH ^Oil 2§HSi^ X|XI¥^3 ^OlS d1, 3^Q|2j M^2\ IJOIS 62, #3! g^Oil 2SH2I^ XIXI¥^2J ^ 
OIM d3£l 1^ (EH, #31 HM^IUIOIAI SCH » #31 HI2^SilO|Aj M CH Oil AH g£| UOIfe d2^ ^#6fe 21 "S2g 2311 ±J}°) 

a^pa 16. 

H1 148011 ?10\M. #31 (U-2) Ai« B3j|0ilAH, 

#31 Q.M eSf2| ^IHIOIAiOilAH ^Oil S6H2i^ XIX|^^2J ^0|g d1. 3^Q|2J ^¥M2J ^OIM d2, #3| M^Oil S6H2A^ XlX|¥^2J ^ 
OlM d3£J- 8 CEH , #3| SCH^ #3| Oil 41 Zl£|H2J 2^ BX^ SU B^^ ^H, d1+d20il 8H&g^ ^0|^ a#8fe 5!§ ^#^^ efe 23j| 

a^ 4:x^2j hi^ as. 
a^a 17. 

H1 138011 9iO\M t #31 (U-3) AH" B3j|^, 

(U-3-1) #3| 2B 3I&S] gT^^Oll #3| ^2||0|Ai^2| ii¥i #3! Oil 41 D£|H2| 13H¥0il 31 SI <gg ^ 2§I ffllOI^MS 

ESBfe Al^ B3j|; 

(U-3-2) #31 H§§ IHI 01 ^^31- ^31 2011 #31 01141 3d|H2] 3H^¥2f #3| S^ii §MA|?|^ Ai^ B3j|; 

(U-3-3) #31 01141 3EIHM #31 01141 3SIE 2^ BX[21- 23|^E^ B^A|5|3| «»« E2# DIIOI^^M #31 SCH #011 Sle! #3| 01141 
3dlE2J ^S3»Bia #3| 2^ BXJ- #B2J #3| SCH ^BOll E55h^ AHM B3il; 

(U-3-4) #31 E2# DllOl^e 1 00-250 °C Oil AH #31 2B 3IBM 215Am Q§, 300-450 TC Oil A| ^# S§1 ^A|8fe Ai^ B311;M 
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•asst ,^§2£ 8^ 231 as 4:7} £i as. 

U^S 18. 

2*3*§ ¥H AiS bHx|@ & 31 dH£ dHE ^Oil ^S^oiH f!gS M^M: HHS 3IB SI 

e^e ^ chi spi e^oi sj§& ^smi »fe see m= m&m; m\ m&m &ou &d\ m^wik jzxmt: a»si ^ 

&oii £>oi e^Mni- jn^sfe assi ±^q\b. ohxi@ gr^e: &:>i ^oii aasi; as ^ioi^si 

AhOISJ 92*011 £PI gf=M3f £PI M^MBI H^gMOil CflgSfe 9 3 S Oil &OI OfOiaSIISS^EI aS& SttMOl gUFff ^ ot$= 
W=?*?D\ Sgg IHI4H ?bl» J33II aS 4:^3 aS 2X1- £5H£i aSOII ^OjAi, 

P» 6Pi" ^iioi^oii 70-120V2J s^e a^w, 401 a^oiife ikv oi^sj aas epwt eai: 

(u) 6Pi Dii<H naiEoii ei^afc s^e -ioov~30ov^ simoi qkhbssos^ei ass^f e# a 21 sj^sj & 

(P) #3| 3^? mM BdlHOil 2J^h£J^ S^M ^H»BAI m*\2\ ^hXIfe 521 0121- gAIOII H3|6K)| £>0| = CHI 41 

3EIH2f 311 01 M 2*2| Z*3*(d3-t me sh )m UWlt&M. HA|£Ji= 9&(image)°l ^ ^£^1- 521 »fc EtfCB 

ss»t sie ^§2§ mfe S3ti as ^xhei as ssh^j as. 

19. 

Xli18»0ll ?10\M, 

&J\ (Q) &Di\0\\M. CHI -5H HaiHS] ei^h &2*m OV^ sfH, «3| 01I4H 3£|H£f >ilO|M 2*2| Zt^ (d3-t me3 h )S 100 pm SSSfe 3±e * 

»t 2^1 as as as. (oi §^?w£i xi^ ^ g>^^ d\\o\^ hj chi^h ndiE ^rm zisj zi^ s ei^i- 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor 
device which can suppress an increase in a leakage current 
between adjacent wiring lines, and can suppress reduction of 
a wiring reliability when a wiring pitch is small, and a method 
for manufacturing the semiconductor device. 
SOLUTION: A region 19a containing nitrogen is formed in a 
first oxide film 9 to cover a wiring layer 8, a low permittivity 
film (HSQ) 10 is formed on the region 19a, and a second 
oxide film 11 is formed on the film 10. A region 19b 
containing nitrogen is formed in a side wall of a via hole 12 
made in an interlayer insulating film including the film 10. The 
regions 19a and 19b containing nitrogen shield a water 
content Thereby, a leakage current between adjacent wiring 
lines and a reduction in a wiring reliability caused by a water 
content contained in the film 10 can be prevented, and an 
increase in the resistance of the via hole 12 and incomplete 
open pattern thereof caused by the water into the via hole 
12 can be avoided. 
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